Application of real-time confocal laser scanning microscopy to observe living cells in tissue specimens.
Fluorescence microscopy imaging has developed into an important tool for the study of cell structure and function in cell biology. This non-invasive technique permits the characterization, localization and qualitative quantification of free ions, messengers, pH, voltage and other molecules in living cells. The regulation of cytosolic Ca2+ homeostasis is essential for cells. However, most investigations have used cultured or isolated cells as an experimental model and, consequently, provide only limited insight into the mechanisms that operate in tissue in situ. More useful information could be obtained by studying intact tissue specimens. The calcium dynamics of some tissue specimens, such as arteriole smooth muscle cells, supra cervical ganglia and peripheral nerve bundles, were analysed in this study. Real-time confocal microscopy revealed that individual cells exhibited different [Ca2+]i dynamics and the responses to transmitters/modulators were heterogeneous. It is important that the confocal microscopes have good detection performances, due to the reduction of stray light. We conclude that real-time confocal microscopy is a useful tool for investigating structural and functional changes of cells in living tissues, although suitable tissue-preparation is important for these measurements.